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Abstract. The Guillain-Barre syndrome (GBS) is an im- 
mune-mediated disease often associated with viral or 
bacterial infections and with immunisation. IgM anti- 
bodies have been implicated as the main trigger event in 
GBS. So far, only four cases of GBS have been observed 
following immunisation with a conjugate vaccine against 
Haemophilus influenzae type b. We report another pa- 
tient with GBS after this vaccination. We measured im- 
munoglobulins against the H. influenzae type b polysac- 
charide (PRP) component of the vaccine. Surprisingly 
the anti-PRP IgM antibody level was markedly elevated 
(lOOug/ml) in the plasma of this patient. We speculate 
that an excessive anti-PRP IgM antibody response to the 
vaccine might be the cause of GBS. 
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Introduction 

The Guillain-Barre syndrome (GBS) is an acute inflam- 
matory demyelinating polyradiculoneuropathy, charac- 
terised by progressive symmetrical weakness. The maxi- 
mal deficit develops over a few days or weeks, followed 
by a plateau phase of variable duration and gradual re- 
covery. 

Clinical diagnosis is confirmed by the presence of an 
albuminocytological dissociation in the CSF. Electro- 
physiological studies show proximal conduction block, 
reduced conduction velocities and prolonged distal la- 
tencies in 80% of patients with GBS [1]. Neuropatholog- 
ical findings consist of segmental demyelination and 
perivascular infiltration of mononuclear cells. 

More than 50% of patients with GBS have a history 
of a preceding event such as a viral illness, an immunisa- 
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tion, or a surgical procedure. The only vaccine whose as- 
sociation with GBS has been confirmed is the swine flu 
vaccine used in the United States in 1976 and 1977 [2]. 
Four cases of GBS following vaccination with the Hae- 
mophilus influenzae type b diphtheria toxoid-conjugate 
vaccine (PRP-D, ProHiBiT) have been reported [3,4], 
We present another patient with GBS in close associ- 
ation with this vaccine. 



Patient report 

A 4-year 4-month-old girl was admitted with a 2-day history of un- 
steady gait and occasional falls. Ten days before the onset of the 
neurological symptoms she had received the H. influenzae type b 
conjugate vaccine (PRP-D, Prohibit). Neurological examination 
was normal except for decreased tendon reflexes in both lower ex- 
tremities. Progressive weakness of the legs developed over the fol- 
lowing days with hypotonia and complete loss of tendon reflexes. 
She complained of pain in her legs and feet and lost the ability to 
walk. On the 5th day, involvement of the lower cranial nerves with 
a monotonous voice, swallowing difficulties and bilateral facial 
weakness became evident. 

CSF cell count was 1 mononuclear cell/mm 3 and CSF protein 
was 0.89 g/1. Electrophysiological studies in the upper and lower 
extremities showed markedly decreased nerve conduction velo- 
cities of 14-26 ms (normal value 40-50 ms), and prolonged distal 
latencies of 10-29 ms (normal values < 6.5 ms) . 

Serological tests for cytomegalovirus, herpes, Epstein-Barr, 
Borrelia burgdorferi and Campylobacter were normal. Specific 
antibody levels to the capsular polyribosyl-ribitol-phosphate (PRP) 
of the H. influenzae type b vaccine are shown in Table 1. 

The patient was treated with two 5-day courses of intravenous 
immunoglobulins (Sandoglobulin 0.4g/kg/day) 2 weeks apart. 

Following the first course of immunoglobulins cranial nerve 
function improved. Following the second course, muscle strength 



Table 1. IgM and IgG antibodies to PRP in the plasma and the 
CSF 15 days after immunisation with PRP-D vaccine. Measure- 
ment of antibodies was performed using an ETISA 

Plasma CSF 



Abbreviations: GBS = Guillain-Barre syndrome; PRP = poly- 
ribosyl-ribitol-phosphate 



IgM (ug/ml) 
IgG (ug/ml) 



100 
42 



0.0 
0.13 



614 



improved and she was able to walk with help. She was discharged 
5 weeks after admission and had a normal neurological examina- 
tion 4 weeks later, except for absent tendon reflexes. 

Discussion 

This is the fifth reported case of GBS following immuni- 
sation with H. influenzae type b vaccine. A causal re- 
lationship and the risk of GBS following H. influenzae 
type b vaccination have not been established. Eleven 
million doses of H, influenzae type b conjugate vaccine 
and 14 million doses of non-conjugate vaccines have 
been distributed in the United States as of June 1990 [4]. 
The estimated incidence of GBS in the general popula- 
tion is 2.4 per 100000 person per year. It is only 0.8 in in- 
viduals less than 18 years of age [2]. Therefore, the rare 
cases of GBS following H. influenzae type b vaccination 
will not have any effect on the epidemiology of GBS. 
This, however, does not rule out a causal relationship 
between GBS and H. influezae type b vaccination in the 
4 reported cases and in our patient. 

GBS is an immune-mediated disease improved by 
plasmapheresis and intraveous immunoglobulins [9] . The 
usually monophasic course of GBS suggests a primary 
immune response which does not persist. IgM antibodies 
have been implicated as the main trigger event in GBS 
[8]. Koski [6], using a highly sensitive CI fixation and 
transfer assay, reported IgM antibodies in the serum of 
patients with GBS that reacted with peripheral nerve 
myelin and demonstrated the correlation of the kinetics 
of IgM antibody production and the clinical course of 
GBS. The neuropathies associated with paraproteinaemia 
have also been related to IgM antibodies [5] . It has there- 
fore been postulated that in GBS, IgM antibodies eli- 
cited by T-cell-independent antigens such as glycolipids 
of viral and bacterial capsule might cross-react with gly- 
coproteins of peripheral nerve myelin [8] . 

The component of the Hib capsule used as the targed 
antigen in Hib vaccines is composed by a repetitive struc- 
ture of carbohydrate (PRP) which elicits mainly a T-cell- 
independent response, with synthesis of IgM antibodies. 
The protein carrier used in conjugate vaccines (PRP-D) 
increases the production of IgM as well as IgG antibodies 
against PRP, elicits a T-dependent response and a boos- 
ter response after re-immunisation. The anti-PRP IgM 
antibodies have been measured in several studies and were 



2.0-13 ug/ml 1 month after immunisation with PRP-D 
vaccine [7]. 

In comparison, the anti-PRP IgM antibodies measured 
in the plasma of our patient were very high. IgM anti- 
bodies in the CSF were undetectable and the concentra- 
tion of anti-PRP IgG antibodies low. We therefore post- 
ulate that an excessive amount of anti-PRP IgM anti- 
bodies produced in response to the PRP-D conjugate 
vaccine might be the cause of GBS. Unfortunately, anti- 
PRP antibodies have not been measured in the four pa- 
tients reported so far. We have not repeated the mea- 
surement of anti-PRP antibodies in our patient because 
of the treatment with intravenous immunoglobulins which 
may contain IgG and IgM antibodies to PRP. We sug- 
gest that IgM antibodies be measured and cross-reaction 
to peripheral nerve myelin be studied in patients with 
GBS following immunisation with H. influenzae type b 
conjugate vaccine. This study could unfortunately not be 
performed in our patient. 
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